
^^i&tfi9J!}^:MM^^^^y H (magnetoresistive effect thin-film 

MAGNETIC HEAD ) 

^VRO&WlftM (field of the invention) 

*mwte. mz.w\— Kr^fx^ K^-r^ (hdd) mmizmm*im'v&Q* mm^m 
mmtmw.jjfa\zWLnz> h>*)mm.t&.mj}%: (tmr) nt^xtaM^m^Miasm 

;tt&fLigin$Jlll (CPP (Current Perpendicular to the 
P 1 ane) — GMR) mT&mZ1tm&&ffi%}%k (MR) SSHKfiB^y KKHTTS. 

H^^^^Ol^^ (description of the related art) 

¥4-10301 4 ^m.) ^\ T&mmmtmm/#m&&mm/±mmsi&.mmmt: 

® ^ -5 #e«tifi^ b^fSGMR ffiTfe 0 «8ft£*$tJlIi «kSfi^[Rjtc:^ns CPP- 

§ GMRlf (#J*_te\ W. P. Pratt, J r et al, "Perpendicu 

*3 lar Giant Magnetoresistnce of Ag/Co Mult 

g i layers", PHYS I CAL REV I EW LETTERS, Vol.66, 

In No. 23, pp. 3060-3063, June 1991) /^£S£ftTV>S 0 dtl 

M b£>iH^ m«t^StSffitC»oT«Ens— W.JGMRif (C I P (Current 

q -InPlane) -GMRgf) fcJfc8ELT#fg;fc#&MR^b#j&*#£n, L-frfcBE 

«■* Hlft — JKW^«jfiSWT-5C I P-GMRif^AB S m±M) ^iRj^SMfcEl 
12«TMlttIll C7U-S) /#rate&S«/±SB&«8te?*llSIJI (tf>FB) / 

^ty^i, i 4tt±ap->— ;i/h*e, i 5tt/\-H;H7^i, i6ii*ii^n^n 

■fe>XI|«EttGMR«Iftl 2(D«g®<hTO^oftn, TS5RtX_bgP^— JI/HSl OR 
tfl4tGMR«B#l 2 tttTfiP3&^_hSP^^yyei 1 ftt* 1 3 -C«m#Jfc:*fi»£n 

iCk^&C I P-GMRi^d&^T, yy<k:Sr^t"*fc«>t3:tt» 

H2IJ, -Wiil^f^TMRifXttCPP-GMRi^ABSM^M 
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wmmk\,*5£>mm&fr*>tez>cpp-GMRmm#> 2 3te&jp^*r?^j££n&«ffi 
*ffl©±gu^^yy«, 2 4fem®mm<D±ffii/-)i\*m, 251^-^^7x1, 2 

*wi#xtec p p - GMRiip> ^mmmizB-D ta- 7x1 2 5 tji^klms;* 

lOip^TMR^f XttC P P - GMRjjlf C^^TH -fe>X®»ft£3*Jl® t^it 
tot, ^*y:/B<0i&S«:»&^^ * 

£ 03»C I P-GMR^©^ffil§l&Bra&0, 04HTMRifXSCPP-GMR 
^ ^®^MffilHiKBI , r*S. 

jjj H3^£BJ£>/^c£><£5^ C I P-GMR^lC^WTtt, ffi^CTItfiGMRi? 

Si TflJfflfSflljgOTMR^XttCPP-GMR^fciS^Ttt, W^JS^KfcTMRIg 

fXttCPP-GMRif©»iR TMR ©il:yHI/FIf|0+t/ty^>XC Shi 
jS eid M R m^-X ttCPP-GMR @mt/V>^>7C T1IR ^S b 0 , 

^BJtf>ii9$ (summary of the invention) 

tot, Ji&ifc#tt£;MEK:ft±T££<han?#£, ^JiiiTMRi 

fXttCPP-GMR*f*IAfc, MRlilllA^ F*S^*T« ^ 

«®@^S{t7j[^^^»f£n^MR^g#:<i:, TSR KERtf±g|5~>-;i/ KIRS fc: 
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p FcDit^K&tt^y Fffi;fc®#ffiRiM$tt£^?*en?atK 06ttHi;<04i:Sl 

fc^HI^^^V^T^-^ FSra©^r^/N°'>^ >X^C Sh , e , d = 1 pF©i^l:W 

Fffi#©^M&l&#14£^T0T&3o fctffU TMRifXttCPP-GMRif 
© + -W\°->^>X«C TMR =0. OlpFil, Wfll^n^MttlOMQi 

0 5 A^ijSy^J; -5 tc, ;P KSfBlO^-v A°->^ >XC ShieId =6pF 

f? f c>5 0 0MHztt5fc*l:d, *^&^R TMR £5 OQJ^TK:bftt:mtf&Sfc^. 
S 5 0 0MHz £^-?m$im%. 10 0Gb i t s / i n 2 gS(D|Bi^tffi 

*0 ffl^n^^iffl^WJIMtfe^, 10 0Gb i t s/in 2 R±©!EiTOT 

m -n^ut, 0 6j&^^e»^©«fc'5^, ^Fsr^<7)^^A o >^>^c Shi e Id = 

*"* lpF©«^ if jgSR TMR ^ 3 0 0 Qi^lT^oTfe f c > 5 0 0 MH z it§ ^ i 

p &pI1££teZ>, fip-fe, ->-;i/HaK©^^A 0 ^^>XC Shield ^/jN$<T§^i:^<J:D. 

5 if^R TMR #H-#tC||^15Jtg& 3 0 0 Ci^-V^-DXhmm&^^y HO^jRSfc^tt 

j? £^b<ft±£l*£££7^T#£<£>T&3o TMRifXttCPP-GMRif© 

^^^^^bcd^t^a 1 2 o 3 ^omn^(Dm^mmmmx'm^nx^^>^h 

A 1 2 0 3 cJ; K)^MM<Dfe^1&1§$LfottPtifi. Si 3 N 4 , C o - r F e 2 0 3 XfiS i 0 2 

3ftKtt»I8IJi £ 2H»*.fc C P P -GMRiira^ H £ htfr £ b 

EI®<DfBiWc$:tft^ (brief description of the drawings) 
illl UEtC^fc«fc-5tC, -HKW&«iS&WT3C I P-GMR$f £ABS;frfflJ&> 

i2H StlC^/c^K, -W^jt^tt^TMRiTOiCPP-GMRif 
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0 mzm^tc^'Diz. c i p -gmr m^<Dmm\E\&mxfoz> 

@4H UElCjZli^feJ;-5(C, TMRifXttC P P - GMR^<£>^Miffi[HjS&0T&3 ; 

*>xa*c Shleld =i p F(Dm&iz&w%M&m<Dttmfc&&&&m-tmT*&z> 
07H *mjw—mm&mtvx, tmrsiii^7 kot^-jh^ ±bb 

08H 0 7©A-AWr®0T&£ ; 
i9(l 07©B-BWrS0T&3 ; 

$>-5> ; 

01111 01 o (D^^mnvxntcmmm^^onmm^^^tmx$>^> 

P 01 2a~l 2.dH K^iIW(:iI$n5«^^i^U 
i 013a~13dH MS&8itL/TCPP-GMRA7H^ftWmKI$ni)i^ 

| ^sy^L^^^-r0T^^> ; 

±sb>— ;i/ h'l&^u - Fmteffitt<Dmj&&mmmz^-t¥'mmT&z> ; 

p 01 5H 01 4<DA-AmWiWmX&% ; ^VX 

5 il6H 01 4(DB-BmWrWmX$>Z>o 

C3 

p bl^;ftjjfl£SI<£>jt£9J3 (description of the preferred embodiments) 

M- 07 mfl<!:bT, MR/W hXUXD- h/W hW^PXtuO)TMR 

(I^tWiT^O, 0 8te07(DA-A^®r®0T&D, 0 9 «0 7 <£> B - B«l8frM0 

0 7-r«T^^-;uH«s.?>*±^'>-;uH/i^^n?>{3^$n^>u-H 
^#:<h^a@o^^^n j e(Dffi«0^*H§$nT43 o,08 s.^0 9 -m_Lg&:/— 

dne»©0^4i3v^T, 7 o«0^b^v^^±^^sj^^$nfcM^ffl<DTgi5^— ;i/ 

FS, 7 lMy-^HI7 0±\zz\<DTffi>s— ;PF®7 0 £«mffH;:2lfjIbT**JS^ 
^^nfc^^m^i^^^fflcDT^^^^'S. 7 2ttT^-^^^«7 1 
«B$nA°^-^>^^$nrcTMR«B#:, 7 3 fc*4>&< <h feTMRilft 7 2 ±(3 

t&T^r v~?m7 i±tfe-3TTMRW7 2 (DMnzmmmj&znrcmmmz & 
zmm** v -fm. 1 1 teT6B->— ;w kji 7 0 (DKmizMj&ztifcm 1 cm^s, 7 8 
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fmizmstztitzm 1 ©t7*-^t#:, 8 0 \t—mnfi& 1 © t*r^-;i/S#:7 9 

»c«^WtcS«8$nfc^ioU-H3W*:, 8 iUSio'J-Hi#8O0i«*J«iWl: 

mmzntzm 1 (j&K/ty k) , 8 2 «9#_h8B<>-;i/ ks 7 4 tmfcwtc 

S^Snfc^3©»J-K#^ 8 5(il3©'J-Hi#8 4©«^«I(lgi$tlfc 

j-0 TgB->-;i/FS7 OM±S15y-JVHl7 4 te, NiFe (^-7D^f), 

m CoFe. CoFeNi XIZC o Z r N b^<D#S«itX«#S^jgT«^$tl^ 0 Mi¥ 

j{j te, 0. 5~4/im, $f^U<«l~3 jtimT*a5§, 

S 7^17 1 RaUiSB^-v 5/^17 3 fct, «&#«#:**£k M;U£T a, Cu, 

A 1 , Ag, Au, Ti, TiW> Rh, Cr, In, Ir, Mg, Ru, W, Zn, P 
p tMn^KfiRuRhMn, X« J etie.«^Tl^n§. iHH 5~70nm, 
%j Uil<}ilO~5 0nmT^. 

| TMR«|#7 2fc:i3ttSTifl&^£?*l£« (tf>HS) R^±g|53littiJiI (7U 
q — «) >#«»**T#J«T£££5W£U<, Fe, Co, Ni, C 

M oF e, NiFe, C o Z r N bX«C o F e N i f ©f iilX^iiMl^n 
Z>o Tffi&mVkBWkM (t!>FJB) goUTO*, l~10nnu ^Ktt2~5nmTfe 

f^f</ t i:Dt^5<hTMRfWW>t5. ±gB^tt^S (7'J-i) ©IgSJSfck 
2-5 Onm, ^L<tt4~3 0nmTS5. £©IBI#jW¥< & 0 ~t€^ f\y Fffjft 

»< & D t. TMR ^©^bJCjgH-r * tiitJi&Ttftk C 

TMRStB#7 2tC*tt* h>^;i/AUTiBtt, A 1 2 O s , NiO, GdO, MgO, 
Ta 2 O s , Mo0 2 , Ti0 2 XttW0 2 iii^^$n5, Jgffte, 0. 5~2nmg| 

£im.2i Lt,^\ & £ 0 B-t^T M >*-)\stf± CZ>£V-2 nffiibmtiT b £ 5 (D-VtiF 

TMRW7 2fc*ttSS3fiSaH4*«IStt, MPtMn, RuRhMntl^ 

$> <5o 
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S i 3 N 4 , Co-r Fe 2 0 3 ('VT^-f F) XteS i 0 2 T$t/££n&o IlW^tftl 
7 7W!2©ii#i7 8H -CTCttA 1 2 0 3 t«^tl5„ bj&>bfcj&*5, H 
1 Ott&ttJl 7 7 Rtfffl 2 ®«&ft#Jl 7 8 y 7 6 £1^ biie»#ftT#|j£b 

fgl&0^§2©t*y*-;i^#7 9Rtf8 3, fg 1 , ffl 2 Rtf^ 3 © U - 8 0 , 

82M84, t^C^ 1 &tffg 2 ©Jg^tffi mm/^y F) 8 1 Rtf 8 5tt, Cu, A 
1, AuXttAg^Ti^n^, fcfc'U ^ W_tg&->-;i/FJS7 4fc«ttWtCgEl^$ 
nTVi5H2©U — F##:8 2 £©±£&^-;i/ F® 7 4t|S|i;«lSfe^UT , b«fcV». 

4 , Co-rFe 2 0 3 (A7^^ h) XttS i 0 2 tM$nt^^i:^5. Z.tl*><D 

mmwmz. i»'Ai 2 03<toi<, fex> -fb*w7M7 i&.zfi±B#*y 

fctK TSB~>- ;i/FS7 0RtX±a8^— ;PFJB7 4^C7)+-V/N 0 S>^>XC Shield ^/h$ 

UJ e r #e r =7) -eifilctSi, TSP'>-^ F® 7 0 -BtXf±Mzs—)V FJg 7 4 HG^-V A° 
| y^>X«C Shield =10. 2pFTS0> *7 ht7Mttf c= 1 2 OMHzT 

| a&^fco fcjeu T§P^-;uFS7 oxra^t^yi7 i±^B-r^±gp>'-ji/F 

M S 7 4 ©«&&WT£>gB#<0®SU WZ*^ A° 1 bT«a6T5m«®8K*S =10 2 

j n 3 0//m 2 (CADtd«fcSth3¥ffl) 0, T^>-)1 FB 7 0 Rt^±SB'>— ^ FS 7 4 

^ fWKDiSitte 1 1 0 nmT^D, -€-©5^, »t-3/^I©Ii(i5 2nm^D, U — 

R FUSr'atfTMR'Xu/ F (Df&ifi\'&R HGA = 13 0 )V FJUHJ^-f A° v 

M m«*^ht7Mttf cttf c = l/ (2 7rR HGA C Shield ) j&>e>#tBT£5. 

16ft4 i fy7 , l7 6©iTSSi,N 4 (Jfc8S*3?s g r j&t £ r = 4) C sh 
ield =5. 8pFTabD> f c = 2 1 1MHz £*J@fc3feS£n§. 

Wt7 7 4 i7 6<DiTSCo-rFe 2 0 3 (JfcSIM e £ r = 3 . 5) 
t4t, C Shleld =5. lpFt^D, f c = 2 4 0MHz f>^efe||$ns. 

»»^y7*l7 6O±T§Si0 2 (JfcSHMSe r J&*£ r =3) TiUtSt, C shi 
eld = 4. 4pFtS0, f c = 2 7 8MHzi:^o^^&i$n§. 

01 0tt±3£bfeHiSfi^fii©^t#*jgSrWb, tt»^t>)/7 , 17 6fcS*<0|fi»*m 
&fflVifcTMR^\y FSfSIB»Cffr£bTiBl5£b&'\!y Fffi#<7)^&!!M#te£^T0T& 

Ml/fcTMRAyHH f ©TMRilWilitTN i C r (3nra), K5fi 
«&t£i$)gtJI<hbTP t Mn (14nm), TfiB3£H8«i»IIJIJS (tf>FB) tlTCoFe 
(2nm) /Ru (0. 8nm) /CoFe (2nm), F U 71 <h ITA 1 O 

x, ±gB&&4£$BM (7>J-S) tLTCoFe (2nm) /NiFe (4nm)> * 
t'^itLTNiCr (3nm) £0#«»b&fll/£«:WbTV>*. ^TMRiift 
«7ffe&<0. 3 5 X 0. 3 5 /zm 2 T&D> R A= 1 5 Q /im 2 T^ 0 , ;l/ HE HIE 
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ittel 1 0 nmT&U> It&Wi^r-Y v 7 6 <D^J?tt 5 2 nm~C$> K> , U— K^Sr^tTT 
F©HSfiRHGA= 1 3 0 QT'S^o uOTMRA^H^, iIr^X^^5 4 
0 0 r pmTHHtoSit, *gr = 3 5mm©{£BT3Bejg»#£&fc£ : fr* Z\t\Z& Qtt 

01 OWll lfrZWZfrn&'SlZ* ii^t7^!7 6CD;£T£, Si 3 N 4> C 
o - r F e 2 0 3 XteS i 0 2 T#l/£T3<h, C Sh , e , d ^t»&ffi©A 1 2 0 3 7?^b/z 
1^010. 2pF^f>5. 8pF, 5. lpFX«4. 4 p F \tZ J ttl J 6tl4&~FL'X$5 Y) , 

v<nmm.Wt&^±W i \z&\±.v-T:^z> 0 d 5 oiiKo^Tfc, raioi9 

4kFCI^b3 64kFCI, 397kFCI Xte 3 9 8 kFC I t dtlfe^:'le^rS]± 
mm*w7M7 6 0)±XXUU<, ^(D-gB©^, 011*. tf, FEW** 
i 3 N 4 , Co-rFe 2 0 3 XttS i0 2 TMlTfe, ^ttlfe D K S/— )V F 

p ffllr ^11 2 b«S i 3 N 4 ^fflV^J®-&, il2c«Co-rFe 2 0 3 ^ffl^c 

sj i^, 01 2 dttS i 0 2 SfflV^c«^t*5. 

W 012atttl3. 3mA"rif ©flti^D, B 1 2 b"Ptt 1 3 . OmA, 012c 

p TttlO. 7mA, 012dTttl4. lmA^tl^n*f OtttS^tTUS. IP^, 

TMRA7 F©^lftlBH8J&*. TMRfia#:7 2 fc:teVvr$fcfc:$8&UT L£ "5 £ <h SriS* 
LTV^. fct, it^t7yi7 6<!:LT 1 A 1 2 0,«tDRS$©ft^i:(5J;3!6: 

^mmmtvx, ±&<Dntem&iz&v}z>TMRmm#7 2<Dttt>Q\z* cpp-gm 

RiIM^cCPP-GMRA7 HO— M\Z-D^T. ErFifcWT*. 

^0CPP-GMRii«t err?****, m i os3saaitt»M, ^10^ 

fflH£fffigJl (fill cot! >F»), ^;UiCu^lc,fcSf&l©#rate&JRJi, fg2£>3»t!fe 
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t, Jtvmitxmmttfa k iri< «t -5 nx & . 

c p p - GMR»^i< *©ffi©js«fij&^tt, MtfiLfcEi 7-0 9 (Dnmrnmoim 
&t±< mmx&Zo c p p - GMRmmfc<Dmmj&*>±m^fcmz.mfe-£nz> %<d-?\* 

6©it$»A 1 2 0 3 (Jt^S$£ r ^£ r =7) TilStSt, 

pFTSD, *7ht7«(if c = 5 2 0MHzT*ofc. fciEU TB&^— ;UFE 

BP^ + */t->*£bT«flrr*«ffi®8ira:S = 1 0 2 3 0 Aim 2 (CADfciSttf I) 
T&t), T^^— ;i/HS7 0&^±g|5'>— ;I^K®7 4(ffl<Z)Kf5tttl 1 0 nmTf&t), -€"0 
ISi^ t 7 ^1©1JI^ 5 2 nmT^ D , U - FiSHS^tT C P P - GMR^y Ftf> 
|gtri«RHGA= 3 0 QT&<5„ ->-;i/HIf B 1+t/^^>XC Shleld R^7 h 

O f c *$JbT&fmT^Tt>©«-^T3o mfUttv h*7milfc$k f 

§ cfif c = l/ (27tR HGA C Shleld ) A^JSWTftS. 

*D *6i»^^yyS7 6<D^T*S i 3 N 4 (JtSIS^E r J&*£ r = 4) T«j£-rs<fc, C Sh 
JS ieid=5. 8pFTfeD, f c = 9 1 5 MH z i*ffifc»SSnS. 

C Shield =5. lpFt&D, fc = l. 0 4GHzi$e.C35[iSn^o 
g ii^t7^!7 6©^T^S i0 2 (JfcS§«#£ r **£ r =3) THt/&-r3£, C Shi 
sj eld =4. 4pFt^:D, fc=l. 2 1 GHz <h^o-?-5&i$tl§„ 

p fc«*®*&R*m§fflV>fcCP P-GMRV; F&^IRfcffrjfcU iMi«&«£bTCPP 
M -GMRA7 F*«*mWk:fi![«SnS««ESa9^bfc. fctffU MUcCPP-GMR 
'NyFte, ^©CPP-GMRilMTtlttTNiCr (3nm), m 1 ©>K3« 
ttflltlTPtMn (14nm), ^lOMMl (fg 1 <£>fc!> FJi) tlTC 
oFe (2nm) /Ru (0. 8 nm) /CoFe (2nm), m 1 ©#«H4&JRJi£ b 
TCu (2. 2nra), & 2 £>&&&i£l&/l (7'J-f) tbTCoFe (lnm) /N 
iFe (2nm) /CoFe (lnm), ^2£D#lMIIi:UTCu (2. 2nm), 
%Z3(D%m& 1 &mm (^2 0fcT>FJi) tLTCoFe (2nm) /Ru (0. 8 nm) 
/CoFe (2nm), fg 2 0£&fig&$llgJl £ bT P t M n (14nm), *t*;7'St 
bTN i C r (3nm) lt^5, ^©CPP-GMRilM 

vT&^O. 1X0. 03ym 2 T^0, ;WFSKiE«tttl 1 0 nmT$D, *6ift^"V 
7^17 6©M/P«5 2 nmT&D, 'J-h*i^CPP-GMRA7 F<E>*£tfEteR H 
GA = 3 0 QT&3o 

013a~13d 0 » 013a fiM&g^-v 77°l76tAl 2 0 3 

il3b(iSi 3 N 4 ?£ffl^ci^ 013cttCo-rFe 2 O 3 5;ffl^ 
013d«S i0 2 t5ffl^fci^t^§. 
il3at«18. 7mAT$f©W4i;, 013bt(il7. 4mA, 013c 
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mmmffite, »t7^i7 6mmiz{kw&'rm£-MT*&z>z.£tfftfr& 0 z\tu$, 

CPP-GMRA7 Hwm^W^W, C P P - GMRf I#:l:*3^T5fe[:^^bTL^ 
BSW^T¥MS"C*0, 0 1 5tt01 4 £>A- A$l8/rM0T& D , 016ttil4©B 

#14 2MV\- 1 4 5 ©«i£j&*ei 7 ~0 9 <Dm&j&m<Dm&t.mu^xK 

g 1 4~0i 6»c43^t«, 07-09 tm&vmj&mmizfomc&mn^ifittztiT^&o 
& &mM]&m\z&^T\$. TMRiift 142 ©s^wfcaa*, tb*?* v-jmi 1 » 

H 4 5(1 TMt^yi7 l±l:iS$ntl^. 015^*5^^5, 142aliT 

p MRil^l 4 2 0S«A^A-H/H7^I1 4 5 Tjft^SS^ft^ TMfi£*lfcT 

5 *iiifi^ie^*^s^oii&©«ijg, mm. r^m^^zs^mmm\z^^x\±. 

p M)d!bfc0 7~0 9<^^«^(D^i:|Hl1fr^So 

m 01 4~0i e<Dmmmm\z^T. TMRmm&<DRt>y\z-t>xmwL&mmmh& 
nwr, T^^>-;i/ HSR^-b95">-;w Hira©+t/t->^ c Sh , e , d &«k d < -r 

S^fc, ±5zBbfc^JfiJ^IB^*^STMRSlS#7 23gb<tel 4 2X1JCPP-GM 
R«Jl#g#©BJIJ££:*:#<*r5>&\ XSTMR1I^7 23gb<tel 4 2XHCPP- 
GMRil#«$ntO-5W^Wt7^l7 l^jKt^^itiot, ft 

$^>^*^> ±^bfcH«^^*5^§TMR««#:7 2gl<«l 4 2I«CPP- 

GMRmm^w^tn^miz^x, jvhi7 oxtei 9 o<d_lm#j£B'Jo 
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•BHfcMWSf #©*BHRtf -?-<0i^*fiBK: «fc o T©*«5t S tl§ fe 
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st^C®f5H (WHAT IS CLAIMED IS: ) 

£-rzmm.i&m$b&Mmmmm.^y h\ 

3. A 1 2 0 3 «t»9»lfli^©<£^lHH*6jBt#«^d*, S i 3 N 4 T&& CI tS^fSttS 
§it^ 1 {cfB«c©a^:Stn;^^^fli^^^ Ho 

W 4. A 1 2 0 3 «fcD»l«¥<Z)<£V^IBite»#:^^ C o-r F e 2 0 3 T^5'i^# 
| 5. A 1 2 O 3 cfc0SI«*©iE^S9H3*6fil:{*:*r^^ S i O 2 -V$>% Z\ £Zftffi.£?Z>m 

in am i ^fB«fecDam®^^^a^^\^ f. 



1 0. A 1 2 O 3 «fc0SI«2|5©(£V^fB*ft»ft**^*«, S i 3 N 4 -r*S 
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11. a 1 2 o 3 ct fommwi&^mt^mw^n^, co-rFe 2 o 3 -v^^>z\L^n 

12. a 1 2 o 3 £Qmmm(Dm*mzmmfcttm-t)^ s io^Sui^mw 

13. Mtzmm,m.mj}$kmmmK h>*)wmrm£. mb>*)vnvTmttm$s-n 

14. mimmmmji^mmm^ ^iMiii, m^m^mm^^-^^m^ 
mmm t &mttmm^fanffi.mmmm*ffim&mjb&mmte-v & z>z\t. &&m. t-? %m 

o jstms izmmomm.m.mjjgkMBmmm.'sv h. 

Is 

m 

H 

o 
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Hfl^£>il$J (abstract of the disclosure) 

1 2 O 3 J;0^m¥(Dig^*6^#:+Wr^$nT^^o 
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